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Abstract 
 
This research is comparison among the data processing software, as seen from the results 
of PSNR.  There are 3 different image file types (homogeneous, heterogeneous, and semi-
heterogeneous) and 5 pieces of data processing software. Each software creates as many 
as 50 files of processed data, and grouped according with the type of the image. Any 
results that are grouped will be calculated the value of PSNR and compared. A 
homogeneous image the software that has the best performance is Adobe Photoshop, the 
calculation of the value of PSNR Compression and PSNR decompression. A 
heterogeneous image the software that has the best performance remained Adobe 
Photoshop, because it has a value of average PSNR highest and decompress. A Semi 
heterogeneous image the software that has the best performance is Adobe Photoshop, the 
calculation of the value of PSNR Compression and PSNR decompression. So that Adobe 
Photoshop has the best compression quality. 
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INTRODUCTION 
 
A lot of image processing software 
which are now, this software are free of 
charge or through paid [Pitas I, 1993]. 
More than a few people use the software 
that circulate, but less people find out 
which software is the best used according 
to they need. Software has advantages 
and disadvantages each of, so there is no 
software that always reliable. Ordinary 
people use the software to perform mani-
pulation or editing photos and images, 
change image files or photos, and even 
some people who use it to combine two 
different images. Therefore it takes 
software that matches with the purpose. 
In addition, people also depend on 
software, especially people who work in 
the field of photographs because the 
software is needed to manipulate the 
photos from camera. This study is 
concern only with the compare the value 
of PSNR and compression ratio, between 
the software that is tested. Previous study, 
Madenda perform compression on colour 
image using block coding method 
[Madenda S, 1994].  
 
RESEARCH METHOD 
 
PSNR value compared to the value 
of image compression and decompression 
with the value of original image, so that 
each of will get two PSNR value in each 
images. Quality factors used in the 
compression process depend on the 
availability of each software that is used. 
To calculate the value of PSNR is used 
Mat lab 7a [Away GA, 2010], the 
program that used is a program that is 
obtained from website of mat lab. There 
are 3 image files that were tested; each of 
images has a different kind. The process 
of compression or decompression of only 
50 image files in every images and each 
software, so the total images gained from 
this process as many as 1500 files. 
Images may be two dimensional, 
such as a photograph, screen display, and 
as well as a three dimensional, such as a 
statue or hologram. They may be cap-
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tured by optical devices such as cameras, 
mirrors, lenses, telescopes, microscopes, 
etc. and natural objects and phenomena, 
such as the human eye or water surfaces. 
The word image is also used in the 
broader sense of any two-dimensional 
figure such as a map, a graph, a pie chart, 
or an abstract painting. In this wider 
sense, images can also be rendered 
manually, such as by drawing, painting, 
carving, rendered automatically by prin-
ting or computer graphics technology, or 
developed by a combination of methods, 
especially in a pseudo-photograph.  
A volatile image is one that exists 
only for a short period of time. This may 
be a reflection of an object by a mirror, a 
projection of a camera obscure, or a scene 
displayed on a cathode ray tube. A fixed 
image, also called a hard copy, is one that 
has been recorded on a material object, 
such as paper or textile by photography or 
digital processes. A mental image exists 
in an individual’s mind: something one 
remembers or imagines. The subject of an 
image need not be real; it may be an 
abstract concept, such as a graph, func-
tion, or "imaginary" entity. For example, 
Sigmund Freud claimed to have dreamed 
purely in aural-images of dialogs. Pixel is 
Single point in a raster image.  
The pixel is the smallest address-
able screen element it is the smallest unit 
of picture that can be controlled. Each 
pixel has its own address. The address of 
a pixel corresponds to its coordinates. 
Pixels are normally arranged in a two-
dimensional grid, and are often repre-
sented using dots or squares. Each pixel is 
a sample of an original image more 
samples typically provides more accurate 
representations of the original. The inten-
sity of each pixel is variable. 
 
 
 
Figure 1: Diagram of Jpeg Process 
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A discrete cosine transform (DCT) 
expresses a sequence of finitely many 
data points in terms of a sum of cosine 
functions oscillating at different 
frequencies. DCTs are important to 
numerous applications in science and 
engineering, from loss compression of 
audio and images (where small high 
frequency components can be discarded), 
to spectral methods for the numerical 
solution of partial differential equations 
[Shao X and Jhonson SG, 2007].  
The use of cosine rather than sine 
functions is critical in these applications: 
for compression, it turns out that cosine 
functions are much more efficient (as 
explained below, fewer are needed to 
approximate a typical signal), whereas for 
differential equations the cosines express 
a particular choice of boundary 
conditions. In particular, a DCT is a 
Fourier-related transform similar to the 
discrete Fourier transform (DFT), but 
using only real numbers. DCTs are 
equivalent to DFTs of roughly twice the 
length, operating on real data with even 
symmetry (since the Fourier transform of 
a real and even function is real and even), 
where in some variants the input and/or 
output data are shifted by half a sample. 
There are eight standard DCT variants, of 
which four are common. The most 
common variant of discrete cosine 
transform is the type II DCT, which is 
often called simply "the DCT"; its 
inverse, the type III DCT, is 
correspondingly often called simply "the 
inverse DCT" or "the IDCT". Two related 
transforms are the discrete sine transform 
(DST), which is equivalent to a DFT of 
real and odd functions, and the modified 
discrete cosine transform (MDCT), which 
is based on a DCT of overlapping data.  
 In This research, the author uses 
different type of image that is, homogeny 
image, heterogeneous image, and semi 
heterogeneous image. That type of image 
has a different degradation at each pixel. 
In Image homogeneous degradation 
almost have the same color in each pixel, 
the changes are not significant. On 
heterogeneous image color change is very 
visible at each pixel, and tends to random. 
While for the semi-heterogeneous, 
discoloration seen gathered in the same 
number of pixels, and color changes were 
clearly visible. By using three different 
image types, the author wants to get the 
value of PSNR and compression ratio 
using image compression 
 
 
 
 
Figure 2. Diagram of Research 
 66                                                                          Jurnal Teknologi Rekayasa Volume 21 No.2, Agustus 2016 
 
This research to find the value of PSNR 
and compression ratio by  using mat lab 
7a. while to compress images used soft-
ware : 
1. ACDsee 12 
2. Adobe Photoshop CS2 
3. Corel Draw X3 
4. Fast stone Image Viewer 
5. GIMP 2. 
By using the software author do 
research on how to turn an initial image 
formats bmp into jpg format and jpg 
format change return to the beginning of 
the bmp format. The authors conducted 
experiments for 50 times by changing the 
quality of the image without changing the 
dimensions of the image. Image quality 
changed in accordance with the software 
used. 
After obtaining data of compression 
results, the authors then use the Mat lab 
7a to calculate the PSNR value of each 
data. The calculated value is the value of 
PSNR 1 and PSNR 2. PSNR 1 is the 
value of the comparison between the 
original images with the image decom-
pression or between images with the bmp 
format. While for the PSNR 2 is the value 
of the comparison between the original 
images with the image compression, or 
bmp format images with the jpg format 
images. PSNR values that have been 
obtained were classified in accordance 
with the original picture. This meant that 
the author can see the difference of PSNR 
between the software with the other 
software, so the author can find out which 
software performance has the quality of 
compression and decompression of the 
best. 
In calculate the Compression Ratio, 
the value of compression ratio obtained 
by comparing the size of the large size of 
the original image with size of the image 
compression result, in this experiment the 
author used Microsoft Excel. Incidentally 
the original file size is 768kb in this 
experiment, then with the Microsoft excel 
the author input data from the size of files 
that have been compressed, then divide it 
with the value of original image size and 
obtained the value of compression ratio. 
After the value of the compression ratio is 
obtained, so the writer can see the 
comparison between the software used in 
this experiment. 
In figure 3, can be seen that 
compression ratio (Cr) is obtained from 
original size divided by compressed size. 
After that PSNR Diagram can be seen in 
figure 4. 
  
 
 
Figure 3. Compression Ratio Diagram
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Figure 4. PSNR Diagram 
 
 
EXPERIMENTAL RESULT 
 
In this study we will comparison 
among the data processing software, as 
seen from the results of PSNR.  There are 
3 different image file types is homo-
geneous, heterogeneous, and semi-
heterogeneous. 
 
 
 
Homogenous Image 
 
From the figure 5 can be concluded 
adobe Photoshop is the software that has 
an average PSNR value of the highest, 
amounting to 38.976.  In calculating this 
average ACDC software has the lowest 
PSNR value is 35.513. GIMP software 
and Fast Stone has a very small 
difference in value, it appears on the 
graph they look the same position. 
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Figure 5 : Average of PSNR Compression 
 
 
 
Figure 6 : Average of Compression Ratio 
 
 
From the Figure 6 can be conclude, 
at the graph above shows that the average 
value of the highest compression ratio is 
Fast Stone and GIMP. For Corel Draw 
has the second highest score, followed by 
ACDsee. While the lowest average value 
is owned by Adobe Photoshop (Table 1). 
 
Heterogeneous Image 
From the figure 7 can be concluded, 
at average PSNR value is known that the 
software Adobe Photoshop has the 
highest value.  Software that has the se-
cond highest value is ACDsee.  GIMP 
and Fast Stone has the same value and 
that the software that has the lowest value 
among the five software. 
While Corel Draw has a value that 
the difference is less with Fast Stone and 
GIMP. 
 
Table 1. Homogenous Image Average Value 
 Software PSNR 
Decompression 
(db) 
PSNR 
Compression 
(db) 
Compression 
Ratio 
Size 
(kb) 
 ACDsee 35.345 35.512 17.527 54.33 
 Adobe 
Photoshop 
38.922 38.976 9.723 116.76 
 Corel 
Draw 
35.923 35.923 38.833 33.087 
 Fast stone 36.029 36.029 47.752 34.598 
 GIMP 36.035 36.035 47.618 34.613 
 Priono, Performance of  ...                                                                                                                             69 
 
 
Figure 7 : Average of PSNR Compression 
 
 
 
Figure 8 : Average of Compression Ratio 
 
      
From the figure 8 can be concluded, 
at the graph above shows that the average 
value of the highest compression ratio is 
Fast Stone and GIMP. For Corel Draw 
has the second highest score, followed by 
ACDsee. While the lowest average value 
is owned by Adobe Photoshop. 
 
Semi Heterogeneous 
From the figure 9 can be concluded, 
at The graph Adobe Photoshop has the 
highest average value and the best.  
Software ACDsee has the highest value 
after Adobe Photoshop. At this 
experiment the average PSNR value was 
lowest for the GIMP. in this experiment 
also, the GIMP and Fast Stone different. 
Software Corel Draw has the highest 
average value of the third and was 
followed by Fast Stone (Table 2). 
  
 
Table 2. Heterogeneous Image Average Value 
No Software PSNR 
Decompression 
(db) 
PSNR 
Compression 
(db) 
Compression 
Rato 
Size 
(kb) 
1 ACDsee 32.567 32.664 15.205 66.908 
2 Adobe 
Photoshop 
32.889 32.926 8.342 111.24 
3 Corel 
Draw 
32.290 32.290 24.128 63.711 
4 Fast stone 32.290 32.290 26.698 64.560 
5 GIMP 32.292 32.292 26.625 64.586 
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Figure 9. Average of PSNR Compression 
 
 
 
Figure 10. Average of Compression Ratio 
 
 
Table 3. Semi Heterogeneous Image Average Value 
Software PSNR 
Decompres
sion (db) 
PSNR 
Compres
sion (db) 
Compre
ssion 
Ratio 
Size 
(kb) 
ACDsee 35.345 35.512 15.210 66.9 
Adobe 
Photoshop 
37.074 37.074 9.678 117.03 
Corel Draw 34.723 34.723 39.077 35.883 
Fast stone 34.629 34.629 48.434 37.513 
GIMP 34.742 34.742 43.928 38.026 
 
 
From the figure 10 can be 
concluded, at the experiment of this type 
of drawing software Fast stone has the 
highest  average value. followed by 
GIMP.  Corel Draw and ACDC has the 
highest average value of the third and 
fourth.  While Adobe Photoshop have the 
lowest average value in this experiment 
(Tabel 3). 
 
CONCLUSION 
 
From the research results obtained 
results, that if the value of PSNR of a 
compressed image is enlarged, then the 
value of the compression ratio will 
decrease due to the size of large image 
files if the PSNR will be even greater. 
Conversely, if the value of the com-
pression ratio is enlarged, then the value 
of PSNR will decrease, because the size 
of the image will be smaller but the image 
quality will decrease. Software Fast Stone 
and GIMP possess the same value 
tendency among in the value of PSNR, 
compression ratio, as well as the size of 
the file. so that both the software can be 
said to have similar standards. Software 
 Priono, Performance of  ...                                                                                                                             71 
 
ACDC have a tendency to be more stable 
than other software, this can be seen from 
the graph and the table. The value 
generated by this software is likely not 
much different when the value of low and 
high picture quality. Software Adobe 
Photoshop has the largest compressed file 
sizes from other types of software, when 
the value of low and high picture quality. 
but has the greatest value of PSNR is also 
from the other. Corel Draw Software has 
its own characteristics which have a large 
file size value and the PSNR and 
compression ratio when the image quality 
is at the lowest condition, and has little 
value when the highest quality.  
At this homogeneous image the 
software that has the best performance is 
Adobe Photoshop, the calculation of the 
value of PSNR Compression and PSNR 
decompression. Because the average 
value generated Adobe Photoshop soft-
ware that tested highest among others. 
But Adobe Photoshop has a compression 
ratio of the smallest among other soft-
ware, it can be concluded that the size of 
compressed files generated by Adobe 
Photoshop largest among the other so that 
the value of a small compression ratio. 
Also concluded that Adobe Photoshop 
has the best compression quality on 
homogeneous type image (Lena).  
At this heterogeneous image 
(Baboon) the software that has the best 
performance remained Adobe Photoshop, 
because it has a value of average PSNR 
highest and decompress. but has the 
smallest value of ratio. It can be con-
cluded Adobe Photoshop has a size of the 
largest size, but has a quality image and 
decompression the software that tested 
best among others.  
At this Semi heterogeneous image 
(Peppers) the software that has the best 
performance is Adobe Photoshop, the 
calculation of the value of PSNR Com-
pression and PSNR decompression. Be-
cause the average value generated Adobe 
Photoshop software that tested highest 
among others. But Adobe Photoshop has 
a compression ratio of the smallest among 
other software, it can be concluded that 
the size of 88 compressed files generated 
by Adobe Photoshop largest among the 
other so that the value of a small 
compression ratio. Also concluded that 
Adobe Photoshop has the best com-
pression quality. 
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